Simulation results which Can be used to minimize the GTO switching loss and snubber loss; and Verification with laboratory experiments.
Equivalent Circuit and State Equations
The circuit of Fig. 2 is the basis for the derivation of the equivalent circuit during the commutation process.
There are six possible conducting pairs T1, T2; T2, T3; T4, T5; T5, T6; and T6, T1. For any chosen pair; the resultant equivalent circuit is identical with the exception of the initial voltages of the output filter capacitors impressed upon the commutating devices.
For the derivation of the equivalent circuit, T I and T2
will be the initial conducting pair where the constant current, I* will be transferred from T1 to T3. Just prior to T I commutation, the output filter capacitors can be modeled by constant voltage sources for a short instant. Thus the equivalent circuit during commutation can be illustrated as in Fig. 3 and used for the derivation of the state equations.
Depending on the status of D1, T3, D3 and D5 which can be either 'bn"or 'bff'there is a possibility of 16
states when commutating the current from T I to T3. 
For a typical GTO commutation process, three or more 
Experimental and Simulation Results

A. Experimental Results on Laboratory Unit
The circuit of figure 3 was used to perform the laboratory experiments. The circuit parameters were as follows : 
Experimental and Simulation Results for a Medium Voltage Drive System
A medium voltage PWMCSI drive system connected to 1250 HP, 4160 V, 1200 RPM motor was used to further verify the model. The 4160 V drive system uses three GTOs in series to make up the power switch of one half leg of the inverter. The experimental data presented is for a single switch.
Although the GTOs are matched as closely as possible using the manufactures device data for fall time, storage time, reverse recovery charge, and turn-on time there will be differences in the device parameters.
The simulation assumes that the behavior of each device in the series string is identical. The circuit parameters for the drive system were as follows: 
Conclusion
An equivalent circuit during device commutation and turn-on for PWMCSI operation is proposed. The equivalent circuit was used to derive the state equations which formed the basis fair the simulation. , .
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Low Voltaqe Laboratory Results For Forced Commutation
